Growth hormone enhances follicle-stimulating hormone-induced differentiation of cultured rat granulosa cells.
Suppression of serum GH levels in immature rats is associated with delayed onset of puberty and decreased ovarian steroidogenic responsiveness to FSH. To investigate possible direct effects of GH on the differentiation of ovarian cells, granulosa cells from hypophysectomized estrogen-treated rats were cultured with FSH in the presence or absence of GH for 3 days. FSH stimulated granulosa cell LH receptor formation and steroid production in a dose-dependent manner. Concomitant treatment with GH increased LH receptor content by enhancing the action of low doses of FSH without substantial increases in the maximal response. This increase was due to an elevation in the receptor number rather than changes in their affinity for hCG. At 3 ng/ml FSH, concomitant treatment with ovine or bovine GH increased LH/hCG binding in a dose-dependent manner, with 300 ng/ml GH increasing the FSH action by about 3-fold. LH receptors in the GH-treated cells were functional, as indicated by the enhanced cAMP production of these cells in response to LH treatment. The cellular protein content in the FSH-treated cultures was slightly increased by GH (18%), but cell number and viability were unaffected. The change in cell protein content could not account for the increases in the amount of LH receptors. In addition to its effects on LH/hCG receptor content, GH also augmented FSH-stimulated progesterone and 20 alpha-hydroxy-4-pregnen-3-one production in a dose-dependent manner, with 100 ng/ml GH causing significant increases in FSH-induced progesterone production. In contrast, GH treatment did not significantly affect FSH-stimulated estrogen production. The augmentating effects of GH on LH receptor formation and progestin biosynthesis were associated with an enhancement of FSH-stimulated cAMP production. In addition, GH increased forskolin- and 8-bromo-cAMP-induced LH receptor formation and progestin production. Thus, GH-augmented LH receptor induction and progestin biosynthesis may be due to both increased cAMP production and enhanced action of cAMP. The present data have demonstrated that GH augments gonadotropin-stimulated differentiation of ovarian granulosa cells, suggesting an important regulatory role of GH in follicular growth and pubertal development.